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Abstract
Background: In this study, the effects of mini-dose isobaric bupivacaine with fentanyl on motor and
sensory blockade with combined spinal epidural anesthesia were evaluated in patients > 65 years
undergoing total hip arthroplasty. 

Methods: A total of 100 American Society of Anesthesiologists (ASA) class III–IV patients > 65 years were
enrolled. The patients received a combined spinal epidural into the intrathecal catheter space of 5 mg
0.5% bupivacaine and 10 µg fentanyl (total 1.1 ml). Levels of sensory and motor blockade, hemodynamic
parameters, and the resulting complications were recorded. 

Results: The mean age of patients (44 females and 56 males) was 79 ± 5.70 (range: 70–93) years. Of the
100 patients, 88 were classi�ed as ASA III and 12 as ASA IV. The average duration of surgery was 59 ± 10
min. Comorbidities in patients with hip prostheses were examined. Heart rate and mean arterial blood
pressure values were stable and similar at all times. The time to reach the T10 level of sensory blockade
after spinal anesthesia was 10 ± 5.03 min. Motor block regression time was 132.06 ± 14.12 min. 

Conclusion: An anesthetic technique was applied considering the physiological changes in elderly hip
surgery patients. The 5 mg isobaric bupivacaine and 10 µg fentanyl combination provided adequate
anesthesia without affecting the hemodynamic parameters.

Background
The World Health Organization de�nes 65 years of age as ‘older’ or ‘elderly’ and ≥ 80 years of age as the
‘oldest-old.’ Many physiological and anatomical changes occur in aging patients, and these patients also
have comorbidities [1]. The need for surgical anesthesia has increased in many of the oldest-old patients.

Hip fractures more commonly occur in the oldest-old age group of patients and regional anesthesia
methods are preferred due to the presence of concomitant diseases [2–6]. Regional anesthesia is
preferred over general anesthesia, as the patient remains conscious, pulmonary function is preserved, no
intubation is required, less surgical bleeding is encountered, a decreased risk of thromboembolic
complications is observed, and the procedure costs less. Su�cient analgesia can be achieved by
administering low-dose local anesthetics via a spinal anesthesia technique. However, this method has
disadvantages, such as an irreversible inadequate block, inability to extend anesthesia duration for a
prolonged surgery, and the need for other methods to relieve pain during the postoperative period [7–9].
The onset of action is longer with epidural anesthesia. However, the possibility of a toxic reaction is
higher, as it requires the use of high-dose local anesthetic drugs. The combined spinal-epidural
anesthesia (CSEA) technique was developed to eliminate these disadvantages associated with using
spinal or epidural anesthesia alone. Another advantage of CSEA is that it provides postoperative
analgesia [10].
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The most commonly used regional anesthesia method for lower extremity operations in elderly patients is
the spinal anesthesia technique [4]. Hypotension is one of the most feared complications of spinal
anesthesia. The incidence of coronary artery disease is quite high in elderly patients. Hypotension
induced by sympathetic blockade provokes existing ischemic heart disease in this group of patients and
requires additional medications. The use of intravenous �uids and vasopressors to prevent spinal
anesthesia-induced hypotension is a common practice. Another approach is to reduce the intrathecal
local anesthetic agent dose. Opioids are the most frequently used adjuvants to local anesthetic agents
[4]. Few studies have been performed on the use of intrathecal low-dose local anesthetics for hip surgery
operations in the oldest-old patients. Therefore, we present our recent �ndings here. We evaluated the
effects of mini-dose isobaric bupivacaine with fentanyl on motor and sensory blockade with combined
spinal epidural anesthesia in patients > 65 years undergoing total hip arthroplasty.

 

Methods
The records of 103 American Society of Anesthesiologists (ASA) class III–IV group patients > 65 years of
age who underwent total hip replacement surgery under combined spinal-epidural anesthesia between
October 2009 and October 2017 were evaluated after obtaining permission of the Ethics Committee of
Dicle University, Faculty of Medicine Research Hospital. Three patients were not included in the study due
to a failed attempt at CSEA.

Preoperative routine monitoring (ECG, SpO2, noninvasive blood pressure) was performed in all patients.
The patients were given 5 ml/kg of a colloid infusion within 20 min before the intervention. The surgical
site was sterilized with povidone-iodine, and local anesthesia was administered with the patient in a
sitting position. Regional anesthesia was administered at the L3-4 interspace in all patients. The epidural
space was reached by the loss-of-resistance technique using an 18G Tuohy (Perican®, B. Braun,
Melsungen, Germany) epidural needle. The subarachnoid space was entered with a 27G Quincke spinal
needle (Espocan®, B. Braun) inserted through the epidural needle.

After obtaining cerebrospinal �uid �ow, 1.1 ml of 5 mg (1 ml) 0.5% isobaric bupivacaine and 10 µg
fentanyl (0.1 ml) was injected. The epidural catheter was �xed at an epidural distance of 3–4 cm. The
level of the sensory block was checked with the pin-prick test. A sensory block level of T10 was targeted
for the beginning of the surgical intervention. The degree of motor block was assessed by the Bromage
scale (Bromage scale: 0: no paralysis, patient can fully �ex foot and knee. 1: Can only move knee and
foot, cannot perform straight leg-lift. 2: Cannot bend knee, can only move foot. 3: Full paralysis). Heart
rate, systolic and diastolic-mean arterial pressures, SpO2, and the sensory and motor block levels were
checked within the �rst 5 min.

In cases when the initial dose of bupivacaine was insu�cient (sensory block level below the T10
dermatome) and pain was present during the operation, 5 ml of bupivacaine (0.25% mg) was
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administered epidurally.

Demographic data, concomitant diseases, surgical duration, hemodynamic parameters, additional
epidural analgesic requirements, �rst postoperative analgesic requirement, complications, and patient
and surgical satisfaction data were evaluated.

Statistical analysis: The data analysis was carried out using SPSS for Windows 15.0 software (SPSS Inc.,
Chicago, IL, USA). Descriptive statistics and continuous measurement variables are presented as mean ±
standard deviation, whereas classi�able variables are expressed as number of cases (n and %).
Differences between means were assessed by Student’s t-test. A p-value < 0.05 was considered
signi�cant.

Results
The mean age of patients (44 females and 56 males) included in the study was 79 ± 5.70 (range: 70–93)
years. Of the 100 patients, 88 were classi�ed as ASA III and 12 as ASA IV patients. The mean duration of
surgery was 59 ± 10 min (Table 1). Hypertension was the most frequent concomitant condition in the
patients who underwent hip arthroplasty (Table 1). Heart rate and mean arterial pressure values
measured at all times were similar, and hemodynamic parameters remained stable (Fig. 1). No decrease
in the SpO2 value was detected during the perioperative period, and oxygen was delivered to the patients
through a mask.

The time until the sensory block reached the T10 level after spinal anesthesia was 10 ± 5.03 min and the
time of starting the operation was 11.3 ± 2.3 min. Patients were administered 5 ml/kg colloid before the
operation and 4 mg/kg/hour crystalloid �uid infusion during the operation; 5 mg of intravenous
ephedrine was used in only three patients. Table 3 lists the times of the �rst analgesic requirement after
the operation and any complications that occurred. Motor block regression time was 132.06 ± 14.12 min.
A single dose of 3 mg/10 ml morphine was administered postoperatively through the epidural catheter as
an analgesic in patients with a visual analogue scale (VAS) score ≥ 5. Patient satisfaction for the general
course of the procedure was su�cient.

 

Discussion
More patients are being offered major elective and emergency surgery services with aging [11]. However,
there is an increased risk of surgical mortality in these patients due to comorbidities [12]. Mean age and
the ASA class of the patients was high in our study (Table 1).

The method of anesthesia, physiological changes in the elderly, concomitant diseases and drugs used in
the treatment of these diseases, the type of surgery, and postoperative pain treatment affect mortality
and morbidity rates. Despite developments in general anesthesia, regional anesthesia techniques are
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widely used in both surgery and pain treatment. Regional anesthesia has fewer negative effects on
endocrine metabolic responses during surgery and vital signs compared to general anesthesia. Other
reasons for the popularity of regional anesthesia include less blood loss, decreased risks of
thromboembolism and cardiac and respiratory complications, rapid recovery of postoperative
gastrointestinal functions, and the provision of superior postoperative analgesia [6, 8]. Theoretical
interpretations, clinical results, and personal choices suggest that regional anesthesia is safer than
general anesthesia in the geriatric population undergoing surgery [13]. Because of these advantages, we
prefer to use regional anesthesia with the CSEA method in our patients.

Older patients undergoing hip surgery are at a high risk of cardiac complications [14]. Michael et al. [15]
found that most intraoperative mortality in patients undergoing primary total hip arthroplasty is related to
cardiovascular pathology. The frequency of complications occurring during general anesthesia in older
patients with comorbid diseases undergoing lower extremity orthopedic surgery makes regional
anesthesia the preferred method in this group of patients. The most commonly used regional anesthesia
method is single-dose spinal anesthesia. However, single-dose spinal anesthesia has a limited duration of
action and additional medication cannot be administered in cases where the level of the block remains
low, so this poses a problem in terms of perioperative analgesia [2, 3].

The CSEA technique is frequently used in this age group of patients. The use of intrathecal low-dose local
anesthetics, the ability to provide epidural local anesthetic support in cases where the block level is
insu�cient, and effective analgesia during the postoperative period allows early mobilization of patients
[16]. CSEA is often preferred in elderly patients undergoing hip replacement surgery in our clinic because
most of these patients have hypertension, heart failure, diabetes mellitus, and chronic obstructive
pulmonary disease (COPD). Limiting the block level in these patients reduces cardiopulmonary side
effects and allows for rapid recovery [17]. Hypertension and COPD were the most common comorbidities
in our study (Table 2).

The capacity of the autonomic nervous system and blood vessels to provide hemodynamic stability
decreases with advanced age due to reduced parasympathetic activity, atherosclerosis, increased
systemic vascular resistance, and left ventricular hypertrophy [18]. The progression of �brosis with age
decreases the reservoir function of the venous system against changes in volume, and hypotension can
become more severe [19].

O’Hara et al. [20] reported an increased incidence of hypotension in a regional anesthesia group. Spinal
anesthesia may cause hypotension due to blood pooling in lower extremities and the splanchnic area as
a result of vasodilation caused by the sympathetic blockade [21]. Patients in the oldest-old age group are
more affected by the hemodynamic instability caused by a spinal block [22]. The risk of ischemic heart
disease secondary to hypotension is high in this population. There has been much discussion about the
use of vasopressors and intravenous �uids to prevent this condition [4]. Methods such as the use of local
anesthesia at the lowest possible dose, adding an opioid to low-dose local anesthesia, or unilateral block,
are used in elderly patients to avoid hemodynamic instability [23].



Page 6/12

A low-dose local anesthetic reduces the incidence of hypotension by inducing less sympathetic block.
Additionally, its use allows the motor and sensory blocks to recover more quickly [17]. Isobaric
bupivacaine at < 10 mg/kg has been recommended to reduce the risk of hypotension in elderly patients.
However, a spinal block with a low-dose local anesthetic agent may not always provide an adequate level
of anesthesia. Therefore, it has been recommended to add an opioid [24]. Adding a lipophilic opioid to a
local anesthetic for spinal anesthesia increases the quality of the anesthesia without prolonging the
duration of the motor block. It also allows the motor block to recover more quickly [24]. Because opioids
have a synergistic effect with local anesthetics without causing a sympathetic block, adding an opioid to
spinal anesthesia reduces the required local anesthetic dose, provides a more stable blood pressure, and
improves the quality of anesthesia [17].

In a previous study, the lowest local anesthetic dose administered to patients undergoing hip surgery was
4 mg bupivacaine combined with 20 µg fentanyl in 10 patients. While this dose provided adequate
anesthesia, it led to a minimum level of hypotension and the need for vasopressors [24]. Some studies
have shown that the CSEA method produces dramatically less severe hypotension than spinal anesthesia
[25]. In our clinic, the CSEA technique is preferred in elderly patients undergoing hip replacement surgery.
In this study, we analyzed the results of a series of 100 patients who were administered anesthesia with
this technique. Using the CSEA technique, patients were administered 5 mg of bupivacaine and 10 µg of
fentanyl (1.1 mL of drug in total) intrathecally, and surgery was initiated. Su�cient anesthesia was
achieved with this dose, and only three patients developed hypotension. We believe that this was due to
addition of the opioid to the low-dose local anesthetic that we used.

During surgery, six patients were administered an additional 5 ml of 0.25% bupivacaine through the
epidural catheter due to inadequate anesthesia. We found that the time taken for the sensory block to
reach the T10 level was 10 ± 5.03 min by the pin-prick test, and this result is consistent with previous
studies. Because of the patients’ age and limited lung capacity, �uid replacement was performed with 6
mL/kg colloid preoperatively and with 4 mL/kg/hour crystalloid solution intraoperatively, considering that
excessive �uid loading could lead to pulmonary edema.

Early recovery of motor block is effective for preventing complications, such as thromboembolic events
and lung complications that may develop during the postoperative period, particularly in the geriatric
patient population. Motor block regression time was 132.06 ± 14.12 min, which was shorter than other
studies [26, 27].

Postoperative pain management is important in these patients. The �rst 24–48 postoperative hours are
important for effective pain control in patients with coronary artery disease, so a close follow-up is
recommended. In our study, the CSEA technique was applied, and 3 mg/10 ml of morphine was
administered through the epidural catheter when the VAS score was ≥ 5 to prevent postoperative pain.

Study limitations

Main limitation of this study is its retrospective nature and single centre experience.
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Conclusions
Adequate anesthesia can be achieved in elderly patients undergoing hip surgery with 5 mg isobaric
bupivacaine and 10 µg fentanyl without affecting hemodynamic parameters when the appropriate
anesthesia technique is used, physiological changes are considered, and the appropriate drug and dose
are selected.
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Tables

Table 1. Orthopedic surgery patient characteristics

Age (yr) 79 ± 5.70

Height (cm) 165± 8.4

Weight (kg) 64 ± 11.3

Sex (M/F) 56  / 44

ASA III/IV 88± 12

Surgical time (min) 59±10

The results were presented as mean ± standard deviation.

M, Male; F, Female min: min

ASA, American Society of Anesthesiologists.

 

Table 2. Additional diseases.
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Additional disease n %
     
Hypertension (HT) 18 18
Heart failure (HF) 4 4

CHRONIC OBSTRUCTIVE PULMONARY DISEASE (COPD) 8 8

DİABETES MELLİTUS (DM) 4 4

Parkinson's 2 2

HT +DM 2 2

HT +HF 10 10

HT+ COPD 12 12

HT + CRF (CHRONIC RENAL) FAILURE 2 2

HF+COPD 6 6

HF+LUNG CANCER 2 2

DM+ CRF 2 2

DM+ COPD 1 1

HF +COPD+ DM+ HT 11 11
Without any additional disease 18 18

 

 

Table 3. Spinal anesthesia characteristics

Additional analgesic requirements (n/%) 10 /10

Time to first postoperative analgesic request (min) 420

Hypotension / bradycardia 3/0

Nausea/vomiting / Itching / Shivering 0/0/0/0

 

Figures
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Figure 1

MAP and HR during preoperative period in patients.


